Introduction
• Venus is similar to Earth in size and composition, and has an at least partially molten iron core • yet Venus lacks an appreciable magnetic field…why? • possible explanation is the lack of plate tectonics on Venus
Core Heat Flux and Convection
• planetary magnetic fields are produced by motion in a planet's iron core; the motion is due to either thermal convection or compositional convection (driven by core solidification) • maximum heat flux than can be extracted from the core without thermal convection is:
• for Venus, Fc is in the range of 11-30 mW/m^2
• thermal convection will cease if the heat being extracted from the core is less than Fc • rate at which the core loses heat depends on the temperature difference between the mantle and the core
Heat Flux Estimates on Venus
• on Earth, the mantle is cooling (the rate of heat loss exceeds the rate at which radioactive heat is being generated by a factor of 1.7-2.7) • the near surface heat flux can be calculated from elastic thicknesses
• subcrustal heat flux F is less than 10 mW/m^2 • changing some parameters give F<20 mW/m^2 • H is at least 1.5 times F Image removed due to copyright considerations. Please see:
Parametrized thermal-evolution model 
Consequences of Mantle Heating
• Prior to 0.6 Ga plate tectonics is active • Heat flux drops to 15 mW/m 2 at 0.6 Ga → T Mantle increases → F core decreases to zero over 1 b.y. → F core < F c no convection in the core → no geodynamo in the present
